Background: Malnutrition among Filipino children persists; underscoring the value of nutritional assessment procedures. In the Philippines, this is carried out at the local level in its annual Operation Timbang [weigh] (OPT or OPT Plus). Local government unit officials observed higher malnutrition prevalence rates in nutrition survey reports of the Department of Science and Technology's Food and Nutrition Research Institute (DOST-FNRI) compared with its OPT. A revisit of the OPT provided evidence on the comparability of the two data sets and sources of variance analyzed.
Introduction and Background
Malnutrition among Filipino children below five years old has been persisting for decades. The 2015 Updating Nutrition Survey conducted by the Department of Science and Technology's Food and Nutrition Research Institute (DOST-FNRI) disclosed prevalence of stunting among Filipino children as 33.4% and wasting, 7.1%.
Survey results have also shown at least one in five children were found to be underweight for their age. Based on the World Health Organization (WHO) classification for assessing severity of malnutrition, this figure is "high" and warrants public health attention (WHO, 1997) .
These findings parallel the 2015 Global Hunger Index (GHI) report where the Philippines' GHI is in the "serious" category with a score of 20.0 (von Grebmer et al., 2015) . Prevalence of wasting and stunting among children less than five years old are two of four indicators used in measuring GHI, with proportion of undernourishment and prevalence of under-five child mortality being the other two. With half of the Global Hunger Index related to nutritional status, the value of nutritional assessment procedures is underscored. In the Philippines, this is carried out periodically in the annual Operation Timbang or OPT, now OPT Plus with inclusion of height measurement, conducted by the barangay health workers (BHW) and barangay nutrition scholars (BNS) in tracking the nutritional status of 0 to 71 months old children in their respective local government units. The BNS is a village volunteer dedicated to delivery of nutrition services on the ground. Under Presidential Decree No. 1569, "the barangay nutrition scholar shall be a barangay-based volunteer worker responsible for delivering nutrition services and other related activities such as community health, backyard food production, environmental sanitation, culture, mental feeding, and family planning to the barangay".
National prevalence estimates of the nutritional status of population groups are provided by the DOST-FNRI every five years and two years in-between for regional estimates in its series of updating nutrition surveys. The year 2018 was the pilot year when the DOST-FNRI started with a rolling-out survey that aimed at providing data on an annual basis. At the local level, assessment of nutritional status of children less than 6 years old through weight and height measurements is carried out during the first quarter of each year.
Operation Timbang
Timbang is the Tagalog word for weight or weigh. Over five decades, Operation Timbang evolved from a pre-staging of the Mothercraft Nutrition Center in 1968 to an institutionalized activity in 1976 with the launch of the national nutrition program that continues to figure significantly in local nutrition activities to this day. With the establishment of a new growth reference standard (WHO, 1999) , the adoption of the OPT Plus was made with the addition of height measurements. In 2012, the National Nutrition Council (NNC) Governing Board approved OPT Plus implementing guidelines for nationwide implementation (Inter-agency Technical Working Group on Child Growth Standard 2012).
The OPT is a major tool for identifying nutritionally-challenged barangays (villages) for the implementation of the Philippine Plan of Action for Nutrition, as it aides in the identification of moderately and severely underweight-for-age preschool children and their families who need immediate intervention assistance.
Target population coverage and the addition of growth indices were the major changes in the OPT Plus. The target population was changed from 0 to 83 months to 0 to 71 months old.
Nutrition assessment
National and sub-national estimates of underweight, stunting and wasting provided by the DOST-FNRI in its national and updating nutrition surveys are used as indicators in evaluating past and current nutrition-specific as well as nutrition-sensitive programs. Specifically, these are used in monitoring and evaluation at midterm and post-term of the Philippine Plan of Action for Nutrition (PPAN), usually in terms of targeted reduction in malnutrition prevalence rates (MPR).
In the same manner, results of OPT Plus are used to track progress in alleviating the nutrition situation at the local level. Results of OPT are collated, validated, reported and submitted, starting from the smallest administrative unit which is the barangay on to the municipal then the provincial levels for onward submission to the NNC. In other developing countries, assessments of children's nutritional status are integral to growth monitoring and promotion among infants and young children and integrated child health and nutrition programs (Sulley et al., 2019; Loka Abaya District, Tekle, Tariku, Alagay, Zerihum & Bekele, 2019; Feleke, Adole & Bezabih, 2017; Ashworth, Shrimpton & Jamil, 2008) and are sources of data in nutrition surveillance (Friedman, 2014) . In the Philippines, OPT is a standalone activity conducted on top of growth monitoring and promotion, and is considered to be a source of data for nutrition surveillance.
Rationale
Recognizing the OPT as a valuable tool in community diagnosis, studies have looked into the OPT process and identified areas for improvement such as efficiency of its use and adequacy of information provided. This is important, especially as the local nutrition committees at the barangay, municipal and city level use the OPT as one of the bases for program planning, implementation and evaluation of programs carried out at the local level.
One such innovation is the e-OPT Tool. The development of the Electronic Operation Timbang Plus Tool (the e-OPT+ Tool or excel-based tool) whose "worksheets are linked with the WHO CGS (p. 11)", was an innovation that aimed to address perennial challenges with the OPT such as "manual calculation of ages of children, recording and submission of entries, accuracy and timeliness of submission (p. 8)", via provision for detection and correction of errors, tabulation of results and built-in report preparation (p. 12)" (National Nutrition Council, 2017).
In the course of disseminating results of the National Nutrition Survey (NNS) in the regions, cities, and municipalities, local officials observed that prevalence rates of undernutrition generated by the DOST-FNRI in its series of nutrition surveys have been higher compared with OPT data. It is in this context that a revisit of OPT implementation was conducted by the DOST-FNRI. The insights and analysis provided in this study address the fundamental issues on target-setting and therefore derivation of MPRs which could be replicated in other country settings to substantiate claims on veracity of nutritional assessment data.
Objectives
The present study describes municipal level assessment of OPT in 10 barangays of Abra de Ilog; identifies facilitating and hindering factors in OPT; compares OPT results with DOST-FNRI local nutrition survey in Abra de Ilog; and identifies potential sources of variance therefrom.
Materials and Methods

Study Site and Sampling
The municipality of Abra de Ilog in Mindoro Occidental Province was selected for this study. Anthropometric data collected by the DOST-FNRI field researchers in its October, 2016 local nutrition survey of the municipality was compared with Abra de Ilog's 2016 OPT report. The sampling procedure of the Abra de Ilog local nutrition survey was based on a census of 3,542 households with children 0 to 71 months old, from where a total of 657 were selected as sample based on the 2013 NNS prevalence of stunting in Mindoro Occidental using the sample size formula:
where:
In households with more than one child meeting the age qualification, the youngest child was used as index. The sample population was proportionately allocated to the 10 barangays. Using simple random sampling technique, the final selection of children was done.
Data Collection
The study employed mixed methods of data collection. Primary data collection employed techniques such as focus group discussions (FGD), key informant interviews (KII) and anthropometric survey. Records on file pertinent to OPT Plus were reviewed.
Focus group discussion was facilitated by the project team using field guide questions about the OPT process, facilitating and hindering factors in the conduct of OPT Plus. A total of 10 FGDs were conducted at the barangay level. Each FGD was composed of five to ten Barangay Nutrition Committee (BNC) members usually barangay officials and barangay nutrition and health volunteers. Anthropometric data of children were collected by trained researchers in a designated area for accuracy and efficiency. Weight and height were measured using standardized techniques and calibrated equipment and recorded to the nearest 100 grams (.1 kilogram) and .1 centimeter, respectively. Infants and young children less than 2 years old were made to lie down on an infantometer and supine length was measured. Anthropometric measurements were based on the Anthropometry component of the 8 th National Nutrition Survey. Weight; length/height-for-age and weight-for-height z scores (WAZ, L/HAZ, WHZ) were computed using the WHO Anthro software and nutritional status classified using the WHO Child Growth Standards (CGS) cut-off points.
Documents to support the OPT Plus procedural guidelines were reviewed to obtain information on the origins of the tool. Operation Timbang records, municipal and barangay profiles in these areas were retrieved and examined. Field observation of OPT was done.
The process flow of the OPT as observed in the field was validated with the OPT Plus procedure guidelines.
Data analysis
Anthropometric data collected by the DOST-FNRI field researchers in its local nutrition survey of Abra de Ilog were compared with the 2016 OPT report in terms of computed MPR based on the OPT guidelines.
Robustness of the OPT Plus report was assessed twice using chi-square test (p<.05) by:
a) comparing the computed MPR based on: i. the fourth quarter "OPT" data using the excel-based OPT Plus "tool" [to compute nutritional status], and ii. data generated using the WHO Anthro software (based on the WHO Child Growth Standards [CGS]). Take note that the OPT Plus tool is also based on the WHO CGS; and b) comparing the same data set with the DOST-FNRI local survey data, which were collected at around the same quarter of the year. Children from the OPT Plus report were matched with children from the DOST-FNRI local survey data.
The first comparison checked if indeed those who were classified undernourished using the excel-based "tool" were similarly classified using the WHO Anthro software while the second comparison checked if the "4th quarter OPT" data is comparable with the DOST-FNRI local survey data.
Excerpts from the FGDs and KIIs were transcribed and encoded verbatim. Transcribed data were organized in thematic matrices to show the responses of the participants. Data were analyzed through extracted themes and constructs, portions of which were used to validate field observations of the OPT.
The research was issued ethical approval by the FNRI Institutional Ethics Review Committee (FIERC) on August 5, 2016 with protocol code, FIERC-2016-004.
Results
Conduct of OPT Plus
According to key informant interviews, mass weighing in Abra de Ilog is done twice a year, every first and fourth quarter wherein the 4th quarter "OPT" are meant to check if there were changes (in the nutritional status of children) vis-à-vis the programs that the LGU implemented to address malnutrition. The one conducted during the first quarter was submitted as consolidated OPT report to the province, then forwarded to the NNC.
The conduct of OPT Plus, like in any service and program delivery of the Department of Health, is a big event participated in by health and other municipal staff in the local government unit. Preparatory activities prior to the commencement of the OPT Plus include the master listing, scheduling and coordination work with the barangay. Equipment are prepared and calibrated, although there were observations wherein the salter scale was calibrated to "0", but without the underpants attached. Instead of a height board, there was also an instance when a stainless-steel ruler was brought by the rural health midwife "unattached" to the board.
The master list of children is an important record in the OPT Plus. In Abra de Ilog, the team uses an organized master list but does the initial recording on paper. Master lists contain the children's names, birthday, age in months, sex, weight, height, date of weighing and mother's name. The OPT Plus is conducted campaign style by cluster, with the team resorting to houseto-house collection among children who cannot make it at the appointed time and venue.
The children are weighed either by the BNS or the BHW. Lapses observed were in the protocol for anthropometric measurement per se as well as reading of measurements. For example, there were observations when readings of weight, length or height were taken only once (no verification); a tall child was required to fold his legs when placed on the salter scale; some children were not properly positioned before taking the measurement; some measurements were temporarily recorded on the arm or forehead of the child; and nutritional status was not determined during the OPT Plus activity (lost opportunity for a brief nutrition counselling with the mother or caregiver). Children who are found malnourished can be given outright nutrition counselling giving emphasis on their vulnerability to poor infant and young child feeding and caring practices. Not knowing the right age of the child could result in taking the child's length instead of height.
There were trainings and orientation activities on how to conduct the OPT Plus, but the lapses that were observed reflect on the quality of the training and orientation received by the nutrition and health workers. According to key informants, points of validation are in the areas of master listing (number of children to be weighed), correctness of encoded data, equipment used (height board), competence of people on the ground, and improvements in nutritional status.
It was found that facilitating factors to an efficient implementation of OPT activities included logistics (equipment and master list), support coming from the LGU such as the legislative, local chief executive, budget appropriation, participation of officials and provision of security and teamwork. Parents' cooperation, strategy used in dissemination of OPT schedule, and dedication of health workers facilitate conduct of OPT. In some cases, OPT activities are done at the same time as the conditional cash transfer and expanded immunization program thereby increasing the efficiency of program and service delivery at the grassroots.
These same factors appeared to hinder the conduct of a smooth OPT activity. Issues with logistics (equipment, supplies, transportation), lack of manpower, work overload, low honoraria, lack of commitment, uncooperative mothers and high turnover of BNSs were identified to hinder the efficient implementation of the OPT.
Culture played a key role in the OPT activities. The culture of the indigenous people of Abra de Ilog which includes being "nomadic" and their practice of changing names when children fall ill posed challenges to OPT implementation and the overall MPR.
Comparative analysis: DOST-FNRI local nutrition survey and Abra de Ilog OPT Plus
The computed OPT Plus MPR of Abra de Ilog was lower at 30.2% compared with the DOST-FNRI local survey, 36.3%. Stunting was at 44.76% in the 2016 OPT Plus and 49.5% based on the DOST-FNRI local survey data.
Fourth quarter "OPT"
Prevalence of underweight, stunting and wasting were consistently higher in the data set processed using the WHO Anthro compared with the 4th quarter "OPT" data using the excelbased "tool" at 28.6% (vs. 21.2%), 41.4% (vs. 37.4%) and 8.9% (vs. 8.4%), respectively ( Figure  1) . Differences in prevalence rate were not significant except for underweight (p=0.0144). 
DOST-FNRI local survey and OPT Plus
Prevalence of underweight (36.1 vs. 21.2%) and stunting (51.5 vs. 37.4%) were shown to be significantly higher in the DOST-FNRI data set compared with the excel-based "OPT", respectively (Figure 2 ). This has implications in determining the severity of malnutrition as a public health concern as it could mask the true picture in Abra de Ilog with an underestimation of the problem. As seen in Figure 2 , based on the DOST-FNRI data set, severity of underweight is already classified as "very high", yet in the "OPT" data, severity is still "high". The same holds true for stunting. 
Discussion
Potential issues with OPT Plus
Issues with OPT Plus fall largely into the same areas as in other studies that looked at growth monitoring and promotion activities in developing countries. These range from lapses in following the weighing protocol (Sulley et al., 2019; Melkamu, Bitew, Muhammad & Hunegnaw, 2019; Gurukartik, Ghorpade, Thamizharasi & Dongre, 2013) , calculation of age in months of children (Davey, Davey & Datta, 2008) and correct reading of measurements (Sulley et al., 2019) .
Field observation of the OPT Plus also disclosed errors in calibrating salter scales, positioning the children properly on the equipment before taking the measurement and reading of measurements only once without concurrence from another health worker.
More than these breaches on the measurement protocol, potential issues lie in the technical aspects of setting targets (eligible children for weighing), derivation and reporting of MPR.
Targeting
Based on the OPT guidelines, if population census data is available, at least 80% of the total number of preschoolers is targeted to be weighed and measured. However, if census data are not available, the total population of the barangay is multiplied by 16.2% to arrive at the estimated number of preschoolers aged 0 to 71 months to be weighed as projected by the National Statistics Office (NSO) from 2010 census data. Possible shifts in population pyramid may have a bearing on the estimates of the target population. Deriving a malnutrition prevalence rate
The denominator in the formula for the estimation of the MPR is a function of proportions of the total client list and master list over the 80% of the total number of preschoolers or 16.2% of projected population in estimating the number of 0 to 71 months old children as target coverage.
Accuracy of the database and therefore the master list is largely a function of accuracy in data measurements, calculation of age, encoding and validation of records all of which are prone to human error. The significant differences in reporting of severity of malnutrition as a public health concern derived from both the DOST-FNRI and OPT Plus data sets could involve such error.
With the DOST-FNRI local survey, sampling design is a function mainly of the desired level of population estimates (municipal, for this study). From there, prevalence or proportion of undernutrition is computed after conducting the nutritional assessment using standardized techniques.
Reporting
Reports of MPR are based on OPT Plus reports with 80% to 110% coverage of barangays (for municipal level) and municipalities (for provincial level). Thus, MPR reports do not entirely reflect the true prevalence rate.
These findings reveal policy implications to the procedural implementation of the OPT Plus inasmuch as this underscores the importance of providing closest to the true prevalence of undernutrition as possible.
Policy Recommendations
Based on the results of this study, we recommend:
1. the institutionalization of continuous training, orientation and re-orientation of community health workers in anthropometric measurements and data recording (Davey et al., 2008; Ashworth et al., 2008) ; 2. the provision of appropriate and enough number of calibrated equipment for OPT (Gurukartick et al., 2013) ; 3. revisiting the OPT process and the development of effective delivery system including validation of measurements and records; 4. a reduction in the potential sources of variance in MPR estimates: start with the review and analysis of the efficiency of the 16.2% of projected population as basis for computing the target number of children. 5. review of the 80-110% as inclusion criteria for reporting MPR. A 110%-coverage by itself poses some issues with target setting. Exclusion of areas with less than 80% coverage in reporting MPR is defeating the purpose of providing the true picture of the nutritional situation of the area and, as such, could mask and underestimate the magnitude and severity of the problem. 6. strategies to increase per cent OPT Plus coverage in order to address the hindering factors related to this such as culture and being geographically isolated and disadvantaged area (GIDA), thus facilitating efficient delivery of health and nutrition services to the underserved.
As an outcome of Sustainable Development Goal No. 2 of Zero Hunger, potential misclassification of nutritional status and misreporting of MPR have implications to the mapping of malnutrition and delivery of targeted nutrition intervention packages.
The value of nutrition surveillance is underscored. At the national level, the DOST-FNRI started with a rolling-out survey in 2018 that aimed at providing data on an annual basis. The OPT Plus can supplement this with its data at the municipal level. Given the perennial challenges that the OPT Plus is faced with, efforts at controlling for fundamental issues at some phases of its operationalization (manual versus automated calculations and generation of reports) is acknowledged as innovative. Institutionalization of training is reiterated. Nutrition surveillance is still justified for its very purpose of providing localized nutrition early warning system in an archipelagic country such as the Philippines, maximizing resources such as manpower and infrastructure in the process. This is one way at capacitating the local government to take stock of malnutrition among its young children, set some benchmark, act on it and progress therefrom.
